The status of coupling constant unification in standard supersymmetric SU (5) model and its extensions is discussed. Taking into account uncertainties related with the initial coupling constants and threshold corrections at the low and high scales we find that in standard supersymmetric SU (5) model the scale of the supersymmetry breaking could be up to 10 8 Gev. In the extensions of standard SU (5) model it is possible to increase the supersymmetry breaking scale up to 10 11 Gev.
There has recently been renewed interest [1] - [12] in grand unification business related with the recent LEP data which allow to measure sin 2 (θ w ) with unprecendented accuracy.
Namely, the world averages with the LEP data mean that the standard nonsupersymmetric SU(5) model [13] is ruled out finally and forever (the fact that the standard SU (5) model is in conflict with experiment was well known [14, 15] before the LEP data) but maybe the most striking and impressive lesson from LEP is that the supersymmetric extension of the standard SU(5) model [16] - [18] predicts the Weinberg angle θ w in very good agreement with experiment. The remarkable success of the supersymmetric SU (5) model is considered by many physicists as the first hint in favour of the existence of low energy broken supersymmetry in nature. A natural question arises: is it possible to invent nonsupersymmetric generalizations of the standard SU(5) model nonconfronting the experimental data or to increase the supersymmetry breaking scale significantly. In the
SO(10) model the introduction of the intermediate scale M I ∼ 10
11 Gev allows to obtain the Weinberg angle θ w in agreement with experiment [19] . In refs. [20, 21] it has been proposed to cure the problems of the standard SU(5) model by the introduction of the additional split multiplets 5 ⊕ 5 and 10 ⊕ 10 in the minimal 3(5 ⊕ 10) of the SU(5) model.
In ref. [22] the extension of the standard SU(5) model with light scalar coloured octets and electroweak triplets has been proposed.
In this paper we discuss the coupling constant unification in standard supersymmetric SU(5) model and its extensions. Taking into account uncertainties associated with the initial gauge coupling constants and threshold corrections at the low and high scales we conclude that in standard supersymmetric SU(5) model the scale of the supersymmetry breaking could be up to 10 8 Gev. We find also that in the extensions of the standard SU(5) supersymmetric model it is possible to increase the supersymmetry breaking scale up to 10 11 Gev.
The standard supersymmetric SU(5) model [16] - [18] contains three light supermatter generations and two light superhiggs doublets. A minimal choice of massive supermultiplets at the high scale is (3, 2, (embeded in a 24 supermultiplet of SU (5)) and a (3, 1, − we have effective SU(3) ⊗ SU(2) ⊗ U(1) gauge theory. In one loop approximation the corresponding solutions of the renormalization group equations are well known [18] . In our paper instead of the prediction of sin 2 (θ w ) following ref. [6] we consider the following one loop relations between the effective gauge coupling constants, the mass of the vector massive supermultiplet M v and the mass of the superhiggs triplet M 3 :
where
Here m h , m H and m sh are the masses of the first light Higgs isodoublet, the second Higgs isodoublet and the isodoublet of superhiggses. The relations (1-10) are very convenient since they allow to determine separately two key parameters of the high energy spectrum of SU(5) model, the mass of the vector supermultiplet M v and the mass of the chiral supertriplet M 3 . Both the vector supermultiplet and the chiral supertriplet are responsible for the proton decay in supersymmetric SU(5) model [18] . In standard nonsupersymmetric SU(5) model the proton lifetime due to the massive vector exchange is determined by the formula [23] Γ
In supersymmetric SU(5) model the GUT coupling constant is α GU T ≈ [25, 26] . In our calculations we use the following values for the initial coupling constants [24, 27] :
For the top quark mass m t = 174Gev after the solution of the corresponding renormalization group equations in the region M z ≤ E ≤ m t we find that
Here the first error is the "electroweak" error and the second error is the "strong coupling"
error. An account of two loop corrections leads to the appearance of the additional factors
Here b ij are the two loop β function coefficients. Let us start from the expression (1) and assume that the masses of the octet supermultiplet and the masses of the triplet supermultiplet coincide with the mass of the vector supermutiplet M v . We shall neglect the variation of the low energy spectrum (we assume that all the squarks and the sleptons have the same mass). Numerically we find that
for the M SU SY ≡ (mgmw) It is instructive to consider the supersymmetric SU(5) model with relatively light coloured octet and triplets. For instance, consider the superpotential
where σ(x) is the SU (5) 
